Background: Esthesioneuroblastoma, a rare tumour of the nasal vault, can present with symptoms that can be mistaken for common conditions such as chronic rhinosinusitis or recurrent epistaxis. Case presentation: A 52-year-old, previously healthy, Caucasian female presented to the emergency room with two months of nasal congestion and a spontaneous, protracted nosebleed that required a nasal clamp to settle. In the following months she had another episode of epistaxis in addition to fatigue, headaches, anosmia, difficulty breathing, worsening vision, weight loss and behavioral changes. Subsequent investigations led to the diagnosis of esthesioneuroblastoma. Conclusion: When patients present with recurrent epistaxis or chronic rhinosinusitis that does not respond to a reasonable course of medical therapy and/or have atypical associated symptoms, further investigations should be considered. The presences of red flags, such as weight loss, severe headaches, vision changes or bizarre behavior are also clues that alternate diagnoses and further additional workup should be considered.
Introduction
Esthesioneuroblastoma (ENB), also known as olfactory neuroblastoma, is a rare tumour of the nasal vault. The exact incidence is unknown, but there have been more than 1200 cases published in the literature since its discovery in 1924 [1] [2] . Patients with nasal tumours often present with non-specific symptoms that can include unilateral (or bilateral) nasal congestion, epistaxis, and anosmia [1] which can initially be confused with much more common entities, such as chronic rhinosinusitis or recurrent epistaxis [3] . Once sinonasal tumours become more advanced, patients may develop symptoms of local tumour invasion, such as proptosis and excessive lacrimation from orbital involvement, serous otitis media from obstruction of the Eustachian tube, and cranial nerve palsies [3] . The most common site of metastases is the cervical lymph nodes, but a small subset of patients may present with distant spread to bone, lungs, liver, brain or other vital organs [1] . Due to presenting symptoms that overlap with more common conditions, most patients with ENB present with more advanced stage disease, which confers a poorer long-term prognosis [4] [5] . A cohort study by Jethanamest describes the demographics of 311 patients with ENB, the majority of patients are male (55%), between the ages of 40 to 70 and of Caucasian descent (83%) [4] . Patients with ENB have differing clinical courses with some living decades with indolent disease and others succumbing quickly to aggressive disease [1] [4] . Due to the rarity of ENB, histopathologic diagnosis can be elusive with ENB mimicking other sinonasal tumors. Correctly differentiating ENB from other malignancies of the sinonasal tract is critical, as the treatment often requires extensive surgical resection with adjunctive radiotherapy, and possibly chemotherapy in advanced cases [5] [7]- [9] . We describe the case of a female who initially presented with epistaxis and nasal congestion but, after the development of additional symptoms, was found to have advanced ENB.
Case Presentation
A 52-year-old, previously healthy, Caucasian female presented to the emergency room (ER) reporting two months of nasal congestion and presenting with a spontaneous, protracted nosebleed that required a nasal clamp to settle. An X-ray was performed in the ER and antibiotics were prescribed for sinusitis. The patient, who had a history of seasonal allergies, subsequently sought advice from various alternative health care providers for her nasal congestion. The patient and her family understood from the alternative health care providers that the working diagnosis was rhinosinusitis for which she received various alternative treatments for the course of the next ten months. However, in the ensuing months she developed a second episode of epistaxis in addition to fatigue, headaches, anosmia, difficulty breathing, worsening vision and an eleven kilogram weight loss. Her family also noticed a number of behavioral changes. Treatment for her mood was being contemplated while an outpatient referral to Otolaryngology had been initiated. The patient's symptoms persisted and she developed confusion and disorientation which ultimately prompted another visit to the ER. A computed tomography (CT) of the head showed a large soft tissue mass expanding the superior nasal cavity and extending through the skull base into the anterior cranial fossa to cause significant intracranial mass effect (Figure 1) . A subsequent MRI showed an aggressive tumour centered on the cribriform plate of the anterior skull base with large intracranial and sinonasal components (Figure 2) . A biopsy showed a nest of small blue cells, which was reviewed by a subspecialty pathologist and felt to be consistent with esthesioneuroblastoma. The patient was assessed by at multidisciplinary Head & Neck Tumour Board rounds. Given that neither a gross total resection nor radical radiation would not have been possible due to bilateral orbit involvement, she was started on chemotherapy in an attempt to downsize the tumour. Unfortunately, the patient's clinical condition deteriorated following her first cycle of chemotherapy and she passed away in the intensive care unit.
Discussion
A MEDLINE search from 1994-2015 was performed using the keywords "esthesioneuroblastoma" and "olfactory neuroblastoma". Relevant articles that were published in English and limited to humans were included for consideration in the discussion.
Given the non-specific nature of early symptoms, most patients present with advanced stage disease. Data from the Surveillance, Epidemiology and End Results (SEER) tumour registry from 1973-2002 indicates that only 17.2% of patients with ENB presented with disease limited to the nasal cavity. Of the remaining patients, 49.8% had tumours involving the nasal cavity and paranasal sinuses, and 3.8% had tumours extending beyond those sites. 29.1% were found to have regional or distant metastases at diagnosis [4] . Less commonly, patients will also present with paraneoplastic syndromes, such as Cushing syndrome or syndrome of inappropriate antidiuretic hormone secretion; the exact incidences of these phenomena are unknown [1] [5] . Findings on plain X-rays of sinonasal tumours are non-specific and often cannot be distinguished from benign conditions, such as nasal polyps [1] . The current standard for imaging ENB includes computed tomography (CT) for locoregional staging and to best evaluate involvement of the surrounding osseous structures. Magnetic resonance imaging (MRI) is complementary and often more accurately determines the margins of the tumour and the extent of invasion of the adjacent soft tissue structures [1] [3] . FDG-PET/CT is also a useful adjunct for determining the extent of local and distant metastases [6] . The gold standard for diagnosis remains histopathological, thus any patients with worrisome imaging studies require referral to a surgeon for biopsy.
Only patients with early stage tumours, located below the cribriform plate, should be treated with single modality therapy, otherwise, data from suggests that surgery followed by radiation in advanced stage tumours affords the greatest chance of cure [5] [7] [8] . Chemotherapy has been used largely for recurrent and metastatic disease, and less commonly for neoadjuvant or adjuvant therapy in conjunction with surgery and/or radiation [9] . Multiple chemotherapy regimens have been reported in case series but, given the rarity of this malignancy, no one regimen has clearly emerged as being optimal [5] [9]- [13] . The prognosis of ENB remains poor with a fiveyear survival of 45% in most large studies; however for patients with localized disease, who are able to undergo definitive therapy, the 5 year overall survival rate has been reported as high as 63% -83.4% in recent studies [9] [14]. Ow et al. reported a recurrence rate of 46% in patients who had definitive therapy, with the majority of recurrences occurring regionally. The time to recurrence in this cohort was 6.9 years and median overall survival was 10.5 years [8] . The presence of unresectable disease, metastatic cervical lymphadenopathy and/or distant metastases is the most important prognostic factor and confers a worse overall survival [5] [9] .
There are no screening guidelines for ENB or any other nasal tumours. Given that the presenting symptoms of sinonasal tumours overlap to a great extent with common conditions, such as chronic rhinosinusitis, a high level of suspicion is required when patients' present with constitutional symptoms, neurologic symptoms, or other atypical symptoms. Likewise, if patients' symptoms change and/or have not responded to a reasonable trial of conventional medical management for sinusitis, further investigations such as CT and/or a referral to a specialist could help exclude more ominous pathology.
Conclusion
In the general population, ENB and other sinonasal tumours are rare. However, when patients present with recurrent epistaxis or chronic rhinosinusitis that does not respond to a reasonable course of medical therapy or have atypical associated symptoms, then further investigations may be required. The presence of red flags, such as weight loss, severe headaches, vision changes or bizarre behavior are also clues that alternate diagnoses and further additional workup should be considered. The initial imaging modality of choice is CT, with MRI subsequently used to complement the CT in positive cases. Plain X-rays are of limited diagnostic utility in this clinical context, and are therefore not recommended.
